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(HEE] & 4%+ 49 8 (osartan) X B £ % & M £ & K (spontaneously hypertensive rat, SHR) & 1 fii £ 70 1% 47 16 A 89 5 ik
JE 1 B % M R 5t (arterial baroreflex, ABRYWL#, ek : B4 T A3 2 B0 E A R Lk 55 7 %46 #F X BRS (ABR 7 # A
oK E 7 B % M R AT SR  baroreflex sensitivity) {5, % F A B % 3 Bk (middle cerebral arterial, MCA) # 24 77 %% & &2 ¥
JEAE BE .24 h B B AL LW R et L A M AE 3G T AR 90 R % (nucleus of solitary tract, NTS) 2 7 ik &% 4T & % %k %
Il Cangiotension [ ,Ang[[) X /NFI E A3 0 K R i sh 41 ¥4 Ar X BRSHE, X MCA B EWN 7 EF R L% MER, W
Byt amERN Y, R . 5B EELTAYHEEAR ABR YK E . HFRTR I F KK P<0.05),
PAHREHEES Ang | THE AT P )E . ERBRSE; MAZHEEFADE ALK L M/ENIFIT T UE ABR ) #
P B B #F (P<0.05), W 5% M4 L 15 (P<C0.05), & : AP EEET ABR B HUR M, AT A & M B0 AE 36 42 b7 36 18 B L 90K
T B R AR R AL,
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Losartan alleviates acute cerebral ischemia in spontaneously hypertensive rats:the arterial baroreflex function
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[ABSTRACT] Objective: To investigate the arterial baroreflex (ABR)-associated mechanism of losartan in protection of acute

"« d ") were administered

cerebral ischemia injury in spontaneously hypertensive rats (SHRs). Methods: Losartan (10 mg * kg~
i.g. to SHRs for 2 weeks,and the hemodynamic parameters and the baroreflex sensitivity (BRS) was determined. Then the rats
were subjected to middle cerebral arterial (MCA) occlusion to establish acute cerebreal ischemia. The brain samples were
obtained, sectioned and stained 24 h later; the infarction area of the brain was measured. Losartan and angiotensin ][] (Ang]| .
100 pmol) were also microinjected into the nucleus of solitary tract (NTS) of rats,and the hemodynamic parameters and BRS
were determined 24 h later. Then the rats were subjected to MCA occlusion to establish acute cerebral ischemia injury. The brain
infarction area was measured 24 h after operation. Results: Compared to control rats, intragastric administration of losartan
improved the ABR function and significantly decreased the infarction area (P<C0. 05). NTS microinjection of Ang [l obviously
increased the blood pressure,and decreased BRS value of rats. NTS microinjection of losartan did not change the blood pressure,
and significantly improved the ABR function(P<C0. 05) and alleviated cerebral infarction injury(P<C0. 05). Conclusion : Losartan
can improve the sensitivity of ABR and prevent acute cerebral infarction; NTS might be the target of losartan.
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B 0 TR G A v A AR T SCiERY R L IR )
AL e 1Y W T8 25 ) ORI DR SRV A/ B8 R 32 14 BEL I 7)) B
REA R AR i A T i e A= 38, ik — A AT g 5 JHC
A PR AP | B3 1 A I L BT R AR A T, X
Ul B BR T B R R A, i A B2 AR Y 3 2 2 ) T
Bl A b iyl R rh R AR A EEAE . S A BERS
KB, AEIR % (nucleus of solitary tract, NTS) H7,
Ang [ 828 3l AT, SZ A4 3 kO g 18 sz v 5 5
(arterial baroreflex, ABR) 1) J8 Pk ; 1fij 4 v 3H 38 1
NTS #4325, 7] L 3% % 3h ¥ i) ABR Dfig" . J&
TR AR A PR 2H 7% 1 S Vb M B B A b Rl g
5% ABR TIREA ¢,

Rt AR SE LA & M R IR K B (spontane-
ously hypertensive rat, SHR) FWFFE X 4, WA A V>
XS SHR L 3 ) 2% K2 Ve i A S8 461 03 1) 52 ), 5
TEFRVT AT 52 A5G0 V0 L OR 37 3 4 201 i ke 1,
4005 09 AT BEAIL I

1 MBFFE

11 2&EAAME AV HE Ang [l B Sig-
ma 2~ Al fE . 2.3, 5-F Ak =R EE PO A M (TTC) i
B 25 4 A2 0 4 w4, MPA-2000 8l 2 IfiL 3
B 12 I R Gk b SR BHRAE W R A IR F
7 s APC-LP300 /gl 49 ik 57 A4 22 7 AL Sy 52 [ AST
ONTL TR s SO R RE RS R LI S OGS
1.2 #HorWaRkEERxE Y SHR, KR EY
300 g; MM SD KRR &8 2 300 g, HEE A& K
LAY bR, (25 +2)°CIBE 40% ~
60% ;6. 12 h BTS2, A s ik A koK,
R = SRR S vl e o8

1.2.1 #E%¥F4AYHE SHR fk 3 4 %, ABR
R AMERERGF Y SHR 20 B, ML R 2
M. A 10 H, fHH8 R THYPHEES (10
mg/kg) X BB R4 TR MRS . &
geehdy 2 e R RAT IR ) #r kIR B AR RS A
FARE T #2210 # W45 R (systolic blood pressure,
SBP) . £F 5K JE (diastolic blood pressure, DBP) . >3l
A # Cheart period, HP) 1 h, 3l 5 BRS, B /)5 H
K F sk (middle cerebral arterial, MCA) #4 2E 1
5| A2 e R i, 24 b SR DR BRURR P BG4 21, etk
YIR 365 B TTC B Y 5 1 AR 58 L
1.2.2 NTS 4 T AP HEM Angll &t Kk R i 30
FFf1 ABR shét th % SD KR 20 HL AL Ny 2
AL, E41 10 H, YR NTS 457 A T IA 7 Carti-

ficial cerebrospinal fluid, ACSF), %5 25§ 4 45 T %5 14
U Ang Il (100 pmol), SHR 20 H,BHL4 K 2 4,
B4 10 K, XTHR4L NTS 45T ACSF. A 25414, T %
R VP IH (100 pmol) . 4 A Sh4TIE3h | bk
BARHE A FAREZEZ L% 24 h WHY SBP.DBP
DL HP, I 52 BRS,

1.2.3 NTS 4 FAWE Ang [l 5t A R & M g AE
R SRS TR 1L 2.2 W, RS
4 W MCA #2E35 51 ik R B Bl i . 24 h J5 4%
R BRURR B I A 20, e R B0 B 3 5 L TTC 3 g
[ENERA RN RIATE A

1.3 MxBEMEF*®

1.3.1 NTS %% Sk, KREE T/
0 7 A2 7 AN L U0 I R s B3 T 43 A R L B AE
TETE TR o K 2 A 24 V) 3 308 I T 8 AR ST AR
IS AR e L, AR R R UG BT 3% L B 5 NTS Ak e
DI 1 Ry B ) — 0 55 9F 0. 5 mm, £ 18] 3k MU B2 3
0.5 mm,flHAREN 0.5 mm, REEFE 30~40
min, 10 5% 25 P8 AR 00 LRI . 7% 42 G 0 4% A A
B, P i o v SRR BLOA 100 nl, S A 20
nl/min, {ESH 52 )5 .4 2 min 52 7] 2518 e % & B
L1 1 mm/min B98I B g AR, LLRS 1k 2y
Wt M VR SR

1.3.2 BHEEFHIARGALT S A % EN
Z WSCHR K Sk L B KA A RS R 24 h R R
BETAVBEREE N, sk S8 5% ) k6e s
e, WM EAR S 4R e 28 e o AR W B fE
5O &R . BT E LSBT IE 5% SBP L DBP, HP,
M7 BRS, £ 4 h (0 3E B FR E J5 . JF IR i 5% B 3 i
FEAGS 1 b BEHLA BT I3 30 ) 2 48 H5

1.3.3 KE ABR Z# il 2 S MOCE™ ik, i
POk E R IR R CHifmE AR 5 pg/ke) » 1L T 55
20~40 mmHg(1 mmHg=0. 133 kPa), L\ ] i# zh ik
JE 1%z 4%, [ 25 s il N HP, BL SBP A £ 4
b, HP A bR E 4T 4R 1E L SR A 26 R 8k, R
AR IR 5~6 A0 3h A, UM OC 3R B0 R 1 B
I 7 R AR AR ABR g, B BRSH .
1.3.4 AR MCAREZHMAEHSH L S
FROTRE B 15 96 14 7K B SR I I T SRR B (300
mg/kg. BLF% 0.2 ml/100 @) )& , M EMLFE & T TR A
b WA SNEIE S A IR AN % LR G s TR TR
VIR k29 2 em, SR 5 76 F R 608 T 43 55 i AL &2
5 5 38 FAL AR s B 45 G AL R N 2
mm A AT BHEE—EAA N 5 mm W E @, YA ik
JE B AT 3 T B B MCA T O B 5 b me o, ok %
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MCA LR R (MCA 5 8RS R g~ & bk 22 1] 19
FA) A g e S E A7 A1 FH P 5 25 BEL BT MC A, DAL IE
FEFEER A ) — 2 b, MCA TE IR A 4y L3, B —
IFEBHIE, 7F W AT R IESE MCA 7 H %838 07 W7 F
IFRELE HLBETR AL B B MCA 2 Nk, 757 T IA ] %8
MERIEIE M., TARJG 24 h, 8 K BURE B 5 UK 20 21,
TEVKK BUECE 10 min, SR 5 76 i U0 R 2 B A A 1,
3.5.7.9 mm A3 HIATRDIR Y L 4t 5 R, B iR
A37TCH TTC WP H 30 min, FEAL X 2 B A
o B AL X R AT (5, BB E T 10 Y0 B b
B WA, R T EAALEER 20 1 &R 58 (Microsys-
tems Type DM LB2, Leica, f ) &b B8 4% , 118 48
FETE AR, MR FUCR 5 R B R A BT TR 2
o SRR B Aok Fon . 1B 2 WIBCEIE . b
i 4 i 2H 28 T AR FH XA AR Xk 7 F T 5 A 2 27 1 A
HATRIE

1.4 it ST R R SPSS 13. 0 41t
BAGE T AbBEL LL o+ s RoR G 2500 R BOE 1
KB XT ¢ K56 DAL ] F B R LA « K86, P<<
0.05 WEFAGIT¥E L,

180 120
* *
=150 . * 2100
g % g
£ 120 £ %
2%} —o— Control a9
a 90 —e—Ang Il g 60

0

Before 4 12 24
|

Before 4 12 24
I

Time after

injection #/h

Time after
injection t/h

B 1
Fig 1

NTS E 4 Ang [ ¥ SD K B M i 81 /1% (ABR I ¢
Effect of Ang ]l injection into NTS on SBP (systolic blood pressure) ,DBP (diastolic blood pressure) ,

2 &5 B

2.1 #FLTRAYE SHR ©oiksh /5 ABR 2
e M AR L Hm XTI A, I 2
HE) SBP[(152+£10.4) vs (168411.7) mmHg],
DBP[ (104=+8.3) vs (116 4+11.5) mmHg | ¥J# &
A (P <<0. 05), HP JC W1 & 78 1k ; BRS B & 7t &
[(0.72£0.17) vs (0.51£0.13) ms/mmHg, P<<
0. 01 ] s Mo A5 4 I FR B R R AIR [ (2946, 1) % ws (41+
8.6)% ,P<C0.05],

2.2 NTS % TR yEAf Angll 5 K R e iZ3h A
F ABR 7 % 49 % h

2.2.1 NTS %4 ¥ Angll &t SD kK R L 30 4 %,
ABR Tk i % SRS NTS it i 41
Ang [l J5 KB SBP #l DBP 7£ 4.12 h ]l B 7+ &
(P<C0.05),HP Bl B FEAL(P<C0.05). %25 24 h J5
BWIRE BRI IR, BRSTES G 4,12 h 1
W& F F& (P <C0.05), 24 h BH% & 2 45 25 /i K F
(K 1D,

180 ~ 09
| FARSRE I FU
g
S 120 g ! Y
T * * E o5
90 )
24
L m o 2 . N )
Before 4 12 24 Before 4 12 24
I |
Time after Time after

injection t/h injection #/h

AL

HP (heart period), and BRS(baroreflex sensitivity) in conscious SD rats

* P<C0. 05 vs before Ang|l injection; n=10,7+s. 1 mmHg=0. 133 kPa

2.2.2 NTS %4 ¥4 SHR % 3 /7 % . ABR
B SAET L, NTS NiE T A
H,24 h W KA SBP.DBP K& HP JC B 4% 1k,

200 160
:ED &n
£ P ; % L % Z 120 —t—
£ 150 £
N S
A, —o— Control a8
a 125 —e— Losartan g
L i .l.l 0 " " " .l.l 1l
0 Before 4 12 24 Before 4 12 24
I I
Time after Time after

injection #/h injection #/h

B 2 NTS ESSibIE3 SHR M 3h /1% .ABR Th &

BRSTERAL 25 4.12 h Bl B4 Am (P<<0. 05),
24 W E B4 A KFE(E 2),

200 ~ 06

Z 175 £ 04

T E 02
125 %)
=4
m

1 1 .l.l J 0 1 1 .l.l
0 ‘Before 4 12 24 Before 4 12 = 24
| |

Time after
injection #/h

Time after
injection #/h

sk

Fig 2 Effect of losartan injection into NTS on SBP,DBP,HP,and BRS in conscious rats with spontaneous hypertension
* P<C0. 05 vs before losartan injection; n=10,7=%s. 1 mmHg=0. 133 kPa
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2.3 NTS EH Ang ] Z &V 385 X R i AR 58 & AR
#%mm  NTS HS Ang I 41 SD K FUIHEE i FL
X RECZH LU A WY I I [(35 £ 6. 00 % ws (24 +
8.0) % ,P<C0.05],NTS {5 & VP4 SHR figi # 5E
7 AR5 0T B ZH LB R BRI [ (26 £5. 4) %6 us (38
7.1) % ,P<<0.05],

3% it

I PRECHE 7%, V0 3H 28 25 ) HLAA R4 1) T o M
AFERSY . X —VEFBR TR R R A i A
HE AP T g R i R ARG JE W EEMER ., A0
FEMEE T AU SHR L7 3 /12448 4% B ABR 2
RE M52 25 5 R HE B 45 T &0 4 ] DL I 25 B AR
SHR Ifil J& FF 20 3% H ABR Zh g, 1 ISR A% fall 2 7 S
SAVD AR AS AR o A B R RT LA ABR T g B
O TR 45 25 )7 1% 3 A B S ek B G A BE 48 44 U
A G Vb HE A v R RN A 0 i % B e A R R 1
FEBE A0 105, A U 40 Bk 3% ABR 3 g/ 350 437 T BE =
NTS 7%,

ABR &0 I 58 3 3l fe 3 E A 0 AL S, DF
FEH R B ABR T BE BB 5 0 10 A R R
SR YIM G, ARSLEha A 20 22 90 4R T 4R
X ABR TIRE 5.0 MBI BUS X RFTT —F
FIMHESE . & 3 ABR THfES A & M & i K BN 2%
B4 G, ABR e BRBA 18 245 15|k A BOE 1 O
AL H R BRI BOE M N 75 2K v R R AR A ) TR) B
4R A K B 5 78 m R AR s & T R AR sh kil
FEREALD YT B Ah BT AF 5T 8 & B ABR I fig
B 174 i 2 mp B ) %) 55 0L R K B (SHR-SP) B 25 %)
AR A T AR 20ME I A PR AR R Bl . ABR T fig
e 2h 4 L HC i AT AE B B A T BB E W M E . ABR
IR 5 AR JRAZ A AT A P A
R RN 28 L BTG A2 o IR A, AIOR
BifE R ABR SCSFIR A f5 A28 050, 20 48 s 56 ) o
X 22—, 5 10 PN AR 22 4% 1 X 3R A 25 28 1 ) 4F 4 B
Z., Angll % ABR K 5F9R (04 £ A~ 30715 35 4 0 5 18
FH oA P 0 I T 2% VTR 56 14 % AT R A%
SGWFAE RS AT ZA4K, K AT, Z K E2 5014 T
MA O HF B RS A E e, A
FE R, KEONTS i 3 95 Ang [1 (0. 01 ~1
nmoDl) Al U2 M T . AR5 AL NTS
o AT Ang [1 AEGZFEMR ABR A9 S L Fr S0 A0

R M AT ZAREE SR Al i ABR TI6E . #7m
NTS 1 Ang @i/ HF AT Z WM E ABR B9
SR I A AT 3 AR R L R A G i A 9 R
ABR HfigsZ 1 H Ang Il KF B B3 &, AF5
WAESE NTS {H45F Ang 11 it B F L3I ABR 2
A, L 3 T KRR A A a5, SCRRY R
B VNI (100 pmoD i it NTS 4524, v] L)t 35 A 24
LEWI ABR TIRE, A ZE 00 AR R 5 6 A
AT NTS ZH 425, 45 38 5 on &0 3 e B 10 ok %
ABR I 8 I 0 e MCA #8 2E & A 14 Sk Jing 45 5E 45
Y. 45K E VPR ABR I BE 6915 FH AT g 2
i NTS Sk A FER 8 W AT, 32 04, 3510 5 4 1
HXTHT Ang [ % ABR T &g 09 30 i 1E F . DT ek 35
ABR Yjfig., 1M ABR YJRE 0K & . Xt T 980 52 ki A K
Pifs . vl R A AR EE M E XL,

FEATH AT AR UESE L W Ak B A R B
M CE B ABR DifefE L K I 457 SHR-SP i {4
MIBIT AT DL 3 b A 5% I ik A v i R AL AR
SR MCA A5 BHASE Y I 52 40 J8] B v i 45 3 S 10 31
Y I VR P i A A 4 405 L T X 2 1 AT AR S
HMESY ABR JIHEH %,
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